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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize maximum 

transmission throughput at each occasion, depending on | .^b— <w>«M>»g» 

the quality of a channel during communication. _a£^-sM«<!> 
SOLUTION: When a file is transferred using plural "^^flHlsta 
connections which are decided based on the window size 
of a transmission control protocol(TCP), a transmission 
delay time and a channel transfer rate, the number of [ 
times for retransmission of data generated 
accompanying deterioration in the channel quality is 
counted for each connection (s22) and when the number 
of times for retransmission within a prescribed time is 
increased, the window size is reduced (s23). When the 
number of times for retransmission within a prescribed 
time is increased further, the use of the concerned 
connection is stopped if necessary (s24, s25), 
untransmitted data in the connection window are 
recovered and registered again to attain transfer by 
another connection (s26), and the number of times for 
retranmsission within a fixed time decreases, the window 
size is extended (s29). 
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[ ] TCP Xn h 3 /M£± 97r>f yi^teiSS: 

coi^(9 ^£tc£^< 7*—$ Xn y ? <r>W£^W&Wt&> 

[ W*lg2 ] TCP Xn h ^ /MCi 577^ ;M^£r 

fusSx— ^ i£ff Xn Xy A }*n > fcf a — * (cBE*-Sie> 

±<(£TXy X— v'b >ti*t> OTCP^ ^ >3 ySBRS 20 
^tciSCT^— ^SffiflSfcoPflKl *^^->3 

77^f;^ x — * X o v 5 i]L t^-^^ 
ft-J^L, wixSra*^^ v-3 >-^^Lr^jfi~5 30 
1 1 i> iz* 7 s — 9 m$X6 *<r>m<9 #£KS<5< X 
n y ^ 0>?l2aiISfe£18&0)= 3 is* V&tCthftL , 
-^s#p^ ftco Sj36IsI»3&s (Hi - £ f c ti^DL Hr£i i a R 
zi^^v-a ><7)^^ vK^if-TX^^/hU^oiMi^ffl 
SrffJtL . SiHlHlWSO *fcfi«4>L * 

>-<Dry^ v-K^^x^^-r^ti^^^-^ 

J»*i: i-5 3Ht Xn X 5 A £ E«L fc S£ 

[ lt*3S3 ] TCP/nh^ MZX 9 7 r 

^5 7=—^ iSlgff <Dtz)h<F>*r-$ Sit Xn X5 ^Srffitt 40 

mife^— * Sff Xn ^7^(^ vt c a-^ K«yMB& ft 

^<D=i iss >-{z£ V) §{f bfc^— ^ Xn y ^ ^rt^ 
Xn y ^ nfcX-X >-^S#m^_bffiT 

Xy X— >3 >^5»f^llff**5-t*«HSW:i" 
5 x-^ SffXn X7 AS:|E*L fc^f$ 0 



[0001] 

[ ^(Dmtt&Wztm Tcpxnh 

^ ^*5l ^Tfc ilff * <?5|Hlj»p D p?f C«l6*J^/Ci: Ta*Wt- 

77^ /HsiS* m "r-f iSSft *£3CW:f iSft 
Xn ^7^^!2SL tiMVf-? Sff Xn X5 -^er 

[0002] 

(wjott5 7T^/^«G^t-**, TCP/IP(Trans 
mission Control Protocol/ 
Internet Protocol) 7^{tM£ ^tTl/^ 
^ c 77^ /HcSI^BR^l #OT C P Xn h ^ »S 

So 

[0 0 0 3 ] ^-^^^{f-T5^, TCPXnH ^ 

(i. fe5WXS:»oW-f yK^^lC^f- ^Xn 
y 9 ( irX^ >h ) %&{m\frb<n&W&&&te< "Ct 

^^^7^KLT, ^^^ffXn^^^r^ffi- 
[0004 ] TCP Xn h = /Mi. ftTfc 

pa. mmit^&ft^* $4i*T<?y -tzt^nrnf* v 

[ 0 0 0 5 ] TCP Xn b = /u£rffifflUfc:7:r ^ 
^ttt^fi> TCPXnh =i/K©eai«6*, i|#CTCP^ 

*/u-Xs/ h oPS#ii:, ^^yK^t^f X/a^ii5£0t 

Pp1-C?*S tt* o F'Jx.(i\ *77^f /<X— X/^-/ h 17 — 

Ph1««J1 0 0 ms "CfcO . TCPW^/I/-^ h li 
g^:6 4 KB *8/10 0ms =5 . 1 2 Mb i t /s 

[0 00 6 ] «rlEilMfr«Hfci-8**i: UT. 77^^ 
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-3 0 5 6 4 3 o 
[0007] 

[ 0 0 0 8 ] *fc, ^-y h 7 ir L tiHffiS%m 

m-^^ >^i£jt£ t x ^ *9 ^>3 

SJ#j&sffl;ivCL 4 ^ \ *S*W(-^fls<^(cai^ /u— Xy K 
[ 0 0 0 9 ] #|89!<Og#jfi, fa 

[0010] 

7 n s/ ^ <Z>Si£[5lf&£«S03 >3 VSMKBi 
[OOlllTCP^h 3;H±, ffiffilt^53^ 

[0012] -£f^rtfr3§3rT3 -t^-^ Xo y {7 <OW 

iST/IsHI) i 9 $ 4 > K * XSrffi/jN/ffi 

ttSKa^^a vSr— ^Wl-«ffiffibL, [Hi 
»D B B KdS[Hiau ^>3 v^flyHSrSM 



[0013] 

[ wn<DmMmm\ sir. 

[ 0 0 1 4 ] 11 &#W£<vmi&<DM1tB(D— m&TFti' 
^f^iSiT'fc^ , Hick 10(^7^^^^ 
3/WFTP) ^oifir^y tr—\ >-3 2 0 i i*^ 
^H^i-SfttaXo y^(Mul t i pi e Con 
necti on Procedure: £IT, MC P is 
10 ^rAilf-S. ) , 30(^y^-^7h7°nh^^ 
(IP) ^OT C P KTOWn h = /uftia-t^^ — 

4 0 (iiiWEIiSI-efcSo 
[0015] MCP y^7A2 0 tr*5U^, 2 1 (iiEiS 

ffli^ev^-vK 2 2 t^-bfir^y >Jr— >s Wj^i£ft£ 

^>3 ^iB^rt-^e^ 
-/U, 2 3 v-3 >^)-b Sift L tf-^ ^MCP 

e/ 3 (Dv"—$ KRiLX^^zi. — yu, 2 4 

SaHHHSSHft^^^ — /u, 2 5 *i7 r 4 yuteSISrtT 

yu^ 2 6 JiT C P f&mreis* — ^T'fcSo 

[ 0 0 1 6 ] H!2 ^7=—^ i^ff /b^ U XA^^t 

¥I(fi&U^^ v-3 v^^fflU fc-r — * 

30 [0017]^ JhffiT <7-— ^>3 X AP ) 10^ 

s i) tcp «y^ev?n. — /^2 6 fiii-ft 

ffi^OT CPi: OP*r**«[J^l *cOn v>s >- ( JEA 

as, iliiB^MH-S^^^— ^2 5 rtOBSMESi 
$s(^r%:imrrz> ( s 2) ti'tt-, MCP {^^^15 

^m^H^fzT C P h , Tfi/D h ^ 

yw^a.— yU3 0 (C^f^H*^ ( s 3 ) o Tfi^ci 
40 h 3 yu^e — yU3 0 teffl«EI«ft4 0 — 7*— ^ ^i^t^T 
5 0 Kl*. TitL?"* h s/u^e^a— yu3 0 &0<ai{f IHiSft 

[ 0 0 1 8 ] T C P WiS^ev^aL — y^2 6 (iffi^T CP^ 
cot C P BBH*dKffi:«^^2/ K ^§{11"^ t . ^@^T 
C P (DMC P fiEffl^BTSS: y^L(s4) . MC P 

Tii^OTCP iCcfc^T^-^^^m^ s 5) ,77 

( s 6 ) , ±ffiryy ^r— >3 VI 0 -^Ba^T*ifi*P 
50 t^o 
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[0019] MCPffiffl^rdBt?*>na. jSH^m 

TCP/^yh 3KtS*^6T C P mWtfi&'^fry ^ £ 

a. 

[ 0 0 2 0 l=^'>3 ViSSiJffll^v 1 *— yu2 1 fit* flu 
fai5£B#Mi ^*5>K5ES tt"Cv ^ CP^ 
>f vK £1M X<£>**:ffi( 6 4KB) j&^ib, Srfct-iaS 

-R, ) s 8 ) . 

[0021] ita^^^a v&&gfc;£-r5fc«><z>fts 

N =[ D /{ ( 8 XW) /B+TCPaStMl ] 

atfo-f) 

N: K^PlHg^ltSSs^^ v'a 

( 8 XW) /B : 1 *0=-*^v^3 v^<z>II*?-r vk 

fr^XlKSSNK sec) 20 

W: $4 >K ?t^X( 64Kbytes) 

D: t£ffitf>^S3ffiB*IW( sec) 

B : ES62B£( bit/s) 

8 : /^fh frb h "^DSlfeflMR 

TCP #ygH#M : 5SK*S^^ty h S^T-^ 

h j^ffi»£"C-£>fl#BIK sec) t'feo 0 
[ 0 0 2 2 ] i£3ft=3 ^ v-3 ^»Sr*^i"S t , f@^T 
CP K»UTt£«=*^>3 y^MRS*^yh £ 
*t£»=^ '>3 l^m^m ( s 9 ) o 
[ 0 0 2 3 ] — S*=a >"3 VCOBBKflSBfSSSr 30 
gflfiTCPM^-/^ 6 fi x 5B5P#H13(tiJ0) 

[0 0 24 ] x— ^ coa6fSH«T^)¥HIt-J: 5 fir5 „ 

[00 2 5 ] S*^ *>3 V^SflftSE-rS i: , -hfcTX 

\) Sr—i/a V'l 0 (i. 77^^r-^Xoy^ ( 

T\ x-^^f¥^o ) K^WLT. ^^3 v^tf> 

r— ^ fi^t^^. — ^2 2 -S|t5o 

[ 0 0 2 6 ] f*— * g^tt^v^— 2 (3\ JX 

T< 5 -r-* oi#i:MC P @^ii#*#-^b (si 40 
0) -/vrtl^a ^^t5 tit 

fc. i£{f £ >r v K ^ 1gJsfc&sfe£ ^ v 
fcS(/S4i£3i='*^^3 >^ii&ff£:E#i~5 ( s 1 
Do 

[0 0 2 7 ] sm % ^T-?am< mris^ 

[ 0028] 77^ /uoea636S"»7"t"5 i . S*= 
S/3 V&tJ^SBs*^ v'a V^ISSiQiJSSrfTW s 1 
2 ) , ±fcTXU sr—is* vi 0 — ^£^T£rifi&1~ 
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[ 0 0 2 9 ] 113 (iBu32liUfcX*=»^^ v^a VRTJ*tfcK 

s<try h i: fflSISJ^^^s/ H t <7»-^>-J* 9 
fcfctf)t?*>9 > Dl (±S*=t-*^->3 >?&Wt' <J ry N * 
D 2 fSg*^ '>3 v<OBBK?SIBIE^^y K D3 
14**3^^3 y^ftfflttf-^^^F . D4 fl 
Sft^a^^v/a XOBBH^y h . D5 Ji**=* 
v-3 V(??WlgJC^^y K D6 (4i3£9fi= ^ ">3 
vBBKoaffiBJC^^^ h , D7 ttK#Xtfi£3fi= 
->3 v^^fflLfcx— ?'<lriy h , D8 f4S#RU<K3S 
3 ^ v/3 v^fltKIS^^y h T^fo^c 
[ 0 0 3 0 ] 124 4 yK^^XM^^v/a V 

»sj»r^y x^sr^tij^-c. kt, mi <^ m4 

4 >K^t^XXOi(£fflf^^^ v-3 vJR^SJW 

[0031] gftmijOTCP s&aa^v?^— ^2 6 fi, ^ 

^/^y b i^J: 5 > aSft fl'J^T C P #L3^~ —^2 
6 — SKt"— ^^^^ h <?Dl?aiSrB*-f"So 
[ 0 0 3 2 ] SfflfflOTCP fiyg^v^— /U2 6 {4, S 
^*coitl^^^^-y h Srglf-fS (s2l)i,S 

i/=L—;i>2 4 f4=^*>3 v*Tft;tc:--SoEtBB#Pflrt^ 

sauna*: ( s 2 2 ) , m\B\<o^.w^m^\cr>^m 

mkt ¥1— 4fcfiitaDLTV\»xtf , SR= Va VtO 
i^ff^^ >-K ^^-rX^H/hU ( s 2 3 ) . -^rcD^^tc 
J:f9 SIS=^"V3 vo^"5T^*JllfT( s 2 4 ) , ffj 

itj^V vK^t^x/p-M( mc p safflat*-^ 

TtS^i-^o «Li£0^) £JLT*wftf9 . SSE=^^a 

2 1 icMLTSfc^v/a v<ofl£fflffihS:ii*n-t-S 
( s 2 5 ) o SS=^^3 >«f^ VK^ 

2 2 ft<Dmt*=>- -CSSfttS ( s 26) ittC, 
ISa^'>3 vofi£ffl?IBB#*>^-f "^SriEibU ( s 2 

7) , mfcV4^Yvt*^x\t^mn=*9 
i/s >^<D^~? mitzmmtz ( s 2 s ) 0 

[ 0 0 3 3 ] aift^>f VK^^XSrffi/JvUTt" 

ggb ( s 2 8 ) , ¥¥539s«Bfc«r tHftU fcfe*. SuE 

vco^f^^r yK'J'f^X^Ltl s 2 

9) , iff >K ^ ^^^Tt/^ ^ 

-$mt*mm-tz> ( s 2 8 > . 

[ 0 0 3 4 ] ?i*3. =i^Va VftWJa^ev?^— ^2 1 
(4— ^B#PBlSi-#= *>3 V0Dl5S[sI»SrSaUT*3 
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30) ^Sot, ^>K?lMX£g/N^t££LT 

( s 3 1 ) im*nmi-z>o ■ 

I 0 0 3 5 ] H5 t$m^t^%k&m&T&f(DV A >K 
o ;LwT*l±3 #033*^3 >- a. tf&l^y^ 

X'^[Hl^o a pKa»0#cO6 4 KB 16KB \Z.ffi/bLiZ 

fcOT*( mz-\£&&. £>r >K£i^X£ffi/hLfc3£ 
A, VK*lMX/jS0 Kfcofcfcfc) , i2lkl8t 

[ 0 0 3 6 ] **5. s^v's Vftfflffih*-C(75jffi»<7? 
[ 0 0 3 7 ] §6 fix— ^Sff&STA-^y XA^-f 

[ 0038] if, TCP ftyg^v?* — 6 (*j£f§ffi!l 20 

( s 4 1 ) v'a VBBROffl||gJt«^^y 

h £r^ff LT( s 4 2 ) , V^cOx— * 

[0 0 3 9 ] JSkKl, 1£3I=^^3 VO«A*a3a( i£3S 

( s 4 3 ) , ffi»3^:>3 ^not- *s<triy h Sffi" 

[ 0 0 4 0 ] TCP ftyS^v^ — yW2 6 fiy*— * 

h -f S ( s 4 4 ) i: , «BJfv£^y h ( s6ME^ 30 

SiSK*) fca&ff f* ( s 4 5 ) 1 1 1 tc. f -* 
jfflAT^ev^L— /U2 3 --X— *£il£af <5 ( s 4 6 ) 0 
[ 0 0 4 1 ] %&±LX"£i/^ —A- 2 3 tl/v*— 

#-§-<£>#HH^ 7^— *£±{£r^y >r— v-3 vi o 
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( s 4 7 ) 0 

[0 04 2 ] ^ jfiSLT^e^— /^2 3 (±MC P <7>il 

7^-* Srfti^f 5 o f*— * £7)^^T« i: = ** *s 

3 VOEBS&S*^ ( s 4 8 ) o 

[0043] 

iiff *<7?s*Op p DK(ciSisr»ittt-TCP co^f >-K 9 
[ mS^fS^IWU 

[ mi ] m<o mM<o mm^—M* ^-t^^ 7- a 
m 

i m2 ] zr-# miBttmr ;i-=?v x^sr^-raEttsi 

[ 03 ] *^5> h t^tjBJS^^y h <t <E>Bfl«* 

[ m4 ] !>^yK!>t^XRUb^^3 >Sc»lWT^ 
=ry XA^r^i-ffiixll] 

[ ms ] [Hi^p n pK{STfl#^tb^^-r^m 
[ m6 ] ^sw^ar^y XA^^tgixi 

[ fffORWl 

1 0 : Jifir^y >3 V, 2 0 : MCP'^fA, 

2 1 :. = ^i/3 ^Stftijffll^e^n.— /U, 2 2 : ^ 
i/ 3 ^S^tt^&v^a— /K 2 3 : *=2^ix 

3 >ti-h<D^-#*&tLX^J=L-^, 2 4 : SailHlScW- 
»-=&^— 2 5 : ilMDtP^ft^^^— 2 6 : 
TCP f&mrti?*. 3 0 : Tttnfu b =J yuJOjS^^ 
^ — /K 4 0 : iiff 



[ ms ] 
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